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SMALL LUCERNE WEEVIL. ATRICHONOTUS TAENIATULUS 
(COLEOPTERA: CURCULIONIDAE) IN WESTERN AUSTRALIA 
THE LIFE HISTORY AND AGRICULTURAL IMPORTANCE OF THE
Graduate Diploma in Natural Resources Project 594 
a tissue paper substrate at an average rate of 1 egg mass 
every 3.2 days, the mean number of eggs per egg mass is 
14.26. The ecnonomic implications of the study are 
discussed along with future work. 
progressively move down the roots of lucerne as they feed. 
By mid-January larvae form an earthen cell and enter the 
prepupal phase. They are unable to complete pupation if 
this protective cell is broken down. Pupation takes place 
between April and June. Head capsule width does not 
effectively distuish between instar stages. Adults are 
After hatching occurs in October. larvae stage. 
This weevil overwinters from July to October in the egg 
The small lucerne weevil, Atrichonotus taeniatulus, has 
caused considerable damage to lucerne and subterranean 
clover in recent years. This study reviews the taxonomy of 
the insect, the damage it causes and the various stages of 
its life cycle 
ABSTRACT 
Captive adults lay onto considerably more active at night. 
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A. taeniatulus was first recorded in Australia at 
Lochinvar, New South Wales in 1938; specimens were 
collected from lucerne and couch grass (Wallace 1941a). 
Chadwick (1965) mentioned the occurrence of this weevil in 
Western Australia although the Western Australian 
Department of Agriculture's reference collection has 
as Atrichonotus taeniatulus although some papers 
(especially those of Argentine origin) employ the generic 
name Pantomorus. 
Most studies since 1958 refer to this weevil Pantomorus. 
alternative generic name Atr1chonotus (Buchanan 1939) for 
Victoria, Texas as Artipus texanus Pierce (Pierce 1911). 
Marshall (1952) transferred NauBatus taeniatulus to the 
genus Pantomorus, although records as old as 1939 have used 
In 1911 the same weevil was described from 1 8 8 1 ) • 
The taxonomy of the small lucerne weevil has undergone many 
changes since it was first described from Argentine 
specimens in 1881 as Naupactus taeniatulus Berg (Berg 
Since 1975 the small lucerne weevil, Atrichonotus 
taeniatulus Berg, has caused concern to lucerne growers in 
the south west of Western Australia. 
INTRODUCTION 
In 1939 Buchanan proposed the the latter generic name. 
burrowing into and around the tap root causing plant death. 
the small lucerne weevil were subsequently found to be 
deterioration of a stand of lucerne at Capel. Larvae of 
this insect had been recognised following the rapid 
of Agriculture showed that by 1975 the potential threat of 
distribution. Records of the Western Australian Department 
that A. taeniatulus is a minor pest of limited 
and minor pest of lucerne while Chadwick (1965) commented 
Wallace (1941b) considered this weevil to be an occasional 
south west of the State. 
specimens collected as far back as February 1955 from the 
PLATE 1. 
Bare patches in lucerne pasture caused 




soil. As some 93% of the State's pasture is based on 
almost as soon as they appeared above the surface of the 
damaged by adult weevils devouring complete cotyledons 
of newly germinated subterranean clover had been severely 
than lucerne. However, during June 1983, several pastures 
weevils have caused little damage to pasture legumes other 
In the past small lucerne clearly visible in Plate 3. 
scalloping of leaf edges due to feeding by adults is 
the adult in these early records although the distinctive 
There is no reference to economic damage attributable to 
root damage caused by small lucerne weevil larvae. 
Plates 1 & 2 respectively show typical bare patches and 
PLATE 2. 
Typical small lucerne weevil root damage. 
This, and the fact that chemical and biological control of 
adequate. 
the life history of this weevil can hardly be considered 
February and May, but Chadwick (1978) notes that details of 
Major occurences of adult small lucerne weevils are between 
this damage has not been documented. 
vegetables, notably potatoes, although the full extent of 
this type of pasture. Adults have also been found damaging 
be serious if damaging infestations become more common in 
subterranean clover, the economic effect of this pest could 
PLATE 3. 
Adult small lucerne weevil feeding on 
lucerne leaves. 
7 
A regular sampling program was implemented to assess the 
spatial and temporal distribution of small lucerne weevil 
larvae, pupae and adults. Soil and root samples were taken 
at 2 week intervals from a 15 year old non-irrigated stand 
of Hunter River lucerne located 28 km north of Bunbury, 
Western Australia (33 .19'S, 115 .38'E) on the Old Coast 
Road (Figure 1). This area has an average annual rainfall 
of 1014 mm and mean summer and winter maximum temperatures 
of 29.9 C and 16.9 C respectively (Bureau of Meteorology. 
1984). The site is located on grey sand over limestone, 
which is typical of the region. It is within the Shire of 
Seasonal Sampling 
MATERIALS AND METHODS 
stages of development, their distribution, and ert•ndance. 
Some cultural control me~sures are suggested and the 
necessity for further investigation noted. 
This project is an attempt to document the life history of 
this pest is poorly documented, has prompted the Western 
Australian Department of Agriculture to commence 
insecticide screening trials. These trials are currently 
proceeding. 
It descr1oes ~' the small lucerne weevil in more detail. 
9 
July 1983 to the 21 February 1984 when the grower began to 
The west site was sampled from 19 paddocks (Figure 1). 
The stand was divided into west and east seed production. 
Harvey where some 886 ha are set aside for lucerne hay and 
FIGURE 1. 
Map of the south west of Western 
Australia with enlargement of the 
property of Mr. P. Rose showing 
east and west study sites. 
115.5° 25 km 
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The head capsule width of Lepidoptera and Coleoptera have 
frequently been used to distinguish between instars. 
Madden and Bashford (1977) used this technique to determine 
the number of instar stages Chlenias. (Lepidoptera: 
Geometridae) goes through prior to pupation. The frequency 
histogram presented for Chlenias. showed 6 discrete 
groupings which were translated into instars. 
separate vials. The fresh weights of the larvae were then 
measured to a sensitivity of 0.1 mg and stored in 70% 
alcohol. 
Ten soil cores measuring 225 mm square by 250 mm deep and 
bearing a single lucerne plant were taken at ea~h sample 
date. The soil was passed through a 3 mm aperture sieve on 
site to extract all weevil stages. The larvae, pupae and 
adults were placed in plastic vials with a little soil and 
returned to the laboratory in an insulated container for 
counting. The roots of the lucerne plants taken with the 
core were broken up and larvae removed after recording the 
depth below the soil surface at which they were found. 
These larvae were then returned to the laboratory in 
rip up the lucerne and replant potatoes because weevil 
damage had become so great. The east site was subsequently 
sampled from the 21 February 1984 to 27 June 1984. Both 
sites were heavily infested with small lucerne weevils. 
Samples were taken from areas which showed obvious damage. 
10 
Transect 1 was taken from the west site on 5 January 1984 
(orientated E - W) at 2 m intervals, and transects 2, 3 and 
4 from the east site on 21 March 1984, 5 April 1984 and 18 
Larval density within and beyond bare patches of lucerne 
was assessed along 4 transects using the same core sampling 
method described earlier. 
Spatial sampling 
results. 
that diurnal variation in adult activity did not bias the 
Ten sweep net samples, consisting of 10 passes of a 470 mm 
diameter net, were taken every two weeks to assess the 
number of adults on the plants. These samples were taken 
at approximately the same time in mid-afternoon to ensure 
After preservation, the head capsules used in this study 
were removed and measured using the wedge micrometer 
described by Porter (1983). This device was calibrated 
against a binocular microscope micrometer to assess its 
sensitivity and accuracy. The correlation coefficient 
between wedge micrometer and microscope micrometer readings 
was calculated as 0.9593 for the line Y = 0,9283 + 0,04852 
x X (S.E, B = 0.00292), indicating that this rapid 
technique has a high degree of accuracy. The measurements 
obtained using this device were converted to actual head 
capsule widths using the equation of the line shown above. 
12 
The design of the experiment is shown container of soil. 
in Table I. 
Three replicate containers (70 mm x 70mm x 100mm) of both 
wet and dry soil were placed in three controlled 
environment cabinets representing 3 temperature regimes. 
Ten small lucerne weevil larvae were placed in each 
The aim of this experiment was to determine whether soil 
moisture and/or temperature was responsible for inducing 
pupation of small lucerne weevil larvae. 
Stimulu:::~ for_Fupation - Laboratorv Trial 
root of older plants is very difficult to remove. 
This would not normally be possible as the tap measured. 
On 20 February 1984 the west site was ripped to a depth of 
700 mm, enabling the entire root system to be removed. A 
total of 64 plants were removed and the maximum distance 
below the surface that each taproot had been damaged was 
Depth of Damage 
within 1 square metre surrounding each core sample was also 
recorded. 
The number of lucerne plants centre of the damaged areas. 
April 1984 (orientated N - S, NE - SW and E - W 
respectively) at 3 m intervals. Core samples were taken 
along these transect lines which radiated out from the 
Egg laying study 
environmental change. 
site to reduce possible shock to larvae by sudden 
sample of wet soil. The soil used was taken from the east 
calculated by weighing, oven drying and re-weighing a 
maintain the original weight. The percent moisture was 
held at 12% by the weekly addition of distilled water to 
pupae recorded. The moisture content of the wet soil was 
The soil was sieved weekly and the number of larvae and 
TABLE I. 
Design of stimulus for pupation experiment. 
DAY NIGHT DRY WET 
SOIL SOIL 
. . -.--.----·- --- --- -- -- --- ~-·-·--·~-·--.,. . 
1 10 1( 
1 18 -1 ,.., •") ,'i 0 1U s, L c. 
·; 1C 10 .J 
1 10 10 
2 24 1 4 2 10 10 
3 10 10 
1 10 10 
3 30 20 2 10 10 
3 10 10 
#LARVAE/POT REPLICATE CABINET# CABINET TEMP ( C) 
(ii) Larvae 
( i) Egg 
The eggs of the small lucerne weevil are yellow and ovate 
with a mean length 0.80 mm, (N = 20, S.D. = 0.04). They 
are laid in masses consisting of 14.26 eggs per mass, (N = 
87, S.D. = 5,06). The eggs are held together by a yellow 
foam which contracts when dry, thus drawing the substrate 
around the mass. 
Description of stages 
RESULTS 
Forty adult small lucerne weevils of indeterminate age were 
collected from the field on 14 June 1984. They were kept 
in individual petri dishes where they were fed a single 
lucerne leaf daily, A convoluted tissue paper "fan" was 
placed in each petri dish to provide a surface for 
ov i pas it ion. These stap 1 ed "fans" are easy to check for 
egg masses. Portions of the paper with adhering egg masses 
were cut from the fans and soaked in concentrated bleach 
for 5 minutes. This dissolved the foam surrounding the 
eggs, thus facilitating counting and measurement. The dry 
weight of dead adults was determined after they were kept 
in a drying oven at 70 C for 30 minutes. 
14 
typical of the Curculionidae, is obvious at this stage. 
mutilated during the seiving procedure. The "snout", 
larval stage. They are very fragile and were often 
6 mm in length and found in earthen cells created by the 
Small lucerne weevil pupae are light yellow, approximately 
(iii) Pupae 
provide further taxonomic descriptions of the larvae. 
mandibles protruding. Anderson (1938) and Van Emden (1952) 
is withdrawn into folds of skin leaving only the dark brown 
larvae are actively feeding. The golden brown head capsule 
contents are visible dorsally as a brown streak when the 
curved, wrinkled, and creamy white (Plate 4). The gut 
The larvae are around 6 mm long when fully grown. They are 
PLATE 4, 
Small lucerne weevil larvae. 
15 
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The frequency purpose of determining instar number. 
were measured during the course of this project for the 
A total of 1109 small lucerne weevil larvae head capsules 
off in older specimens. 
cusps are obvious in adults although they are often broken 
rows along the fused elytra (Plate 5). The mandibular 
the small dense scales which partially obscure the puncture 
the elytra of P. cervinus. The adult appears grey owing to 
the elytra and the distinctive white flash on the sides of 
They lack the white stripe of G. leucoloma which fringes 
males have ever been recorded, are probably parthenogenic. 
The adult stage of this weevil is flightless and, since no 
(iv) Adult 
PLATE 5. 
Small lucerne weevil adult. 
17 
were unsuccessful, 
Attempts to find eggs during the months July - November 
overwinters in the egg stage rather than as a larva. 
Unlike other species of Coleoptera, A. taeniatulus 
( i) Egg 
Life history 
There are no obvious groupings. 
histograms for these data e r e shown in Figures 2 - 4, 
FIGURE 2. 
Frequency histogram of head capsule widths 
of all larvae collected between November 
1983 and June 1984. 
HEAD CAPSULE WIDTH (mm) 










Frequenr.y histograms of head capsule width 
for individual sample dates: 28/12/1983 - 21/3/1984. 
FIGURE 3. 
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Frequer..cy histograms of head capsule width 
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ABUNDANCE OF 
PUPAE & ADULTS 
20 
trends which occurred slightly out of phase with respect to 
larval abundance and weight (Figures 5 and 6) show similar 
The trends for weeks prior to the first collection date. 
Therefore the actual hatching date would have been some 
would have passed through the 3 mm sieve undetected. 
mean egg length was only 0.80 mm, the first few instars 
Since the this date was 3.73 mm (N = 13. S.D. = 1.06). 
The average length of larvae collected on 198 3 CF i gure 5) . 
A. taeniatulus larvae were first collected on 28 November 
(ii) Larvae 
FIGURE 5, 
Abundance of larvae,'pupae and adults 
from July 1983 through to June 1984. 
Sampling commenced on the west site 
in July 1983 and continued to mid- 
February. The remaining sampling 
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5 50- 
relationship between sample date and the depth at which 
again during the last 2 months. Figure 7 shows the 
- January, after which it dropped steadily only to rise 
increased during the first 2 months reaching a peak in mid 
The mean wet weight of the larvae (Figure 6) east site. 
site may have occurred about 2 months earlier than at the 
sites. This indicates that the hatching date for the west 
FIGURE 6. 
Graph of larval weight over 
collection date. 
28/11 28/12 23/1 21/2 21/3 18/4 16/5 13/6 
12/12 5/1 7 /2 7 /3 5/4 2/5 30/5 
----- WEST SITE 











collected from the soil. 
along with a corresponding increase in the number of larvae 
Abundance dropped rapidly peaked on 28 December 1983. 
The number of larvae in the roots in Figures 8 and 9. 
larvae found in the roots and the surrounding soil is shown 
The abundance of (N = 59, S.D. = 95). depth was 288 mm. 
damage was evident ~n the roots was 630 mm, and the mean 
The maximum depth at which larval of the life cycle. 
the larvae move down the roots throughout the feeding part 
4.02, P < 0.001) between these two variables suggests that 
The significant correlation Ct= larvae feed on the roots. 
FIGURE 7. 
Linear regression of sample date vs 
depth of larvae actively feeding. 





















FIGURES 8 and 9. 
Graph of abundance of weevil stages over 
collection date for the west site Figure 8 
and the east site Figure 9. 
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Regression lines of sample 
abundance for transect 1 on 
and transects 2, 3 and 4 on 
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Adults were found in the field samples between March and 
June inclusive (Figure 5). The data collected during the 
egg laying study are shown in Table II (the raw data are 
contained in Appendix II). 
when they were most numerous (Figure 5) and attempts to 
rear the pupae through to maturation were unsuccessful. 
Pupae were collected from the field during April and Hay 
(iii) Pupae 
There are no data presented for the stimulus for pupation 
experiment. This is because the conditions to which the 
larvae were subjected during the experiment resulted in 
100% mortality before pupation. 
west sit8 did not show a sign1ficant relatl0rship 
0. 01, Tra r.ae ct t,; ~, <, 0. 05), Transect~- t.ek e n f i::-or,· , c,, 
The data collected from the transect lines are presented in 
the form of 4 linear regression lines (Figure 10). The 
sample point along the transect is plotted against larval 
abundance at that point. All 3 transects taken on the east 
site showed a significant negative relationship between 
these parameters (Transect 2: P < 0.001, Transect 3'. D < 
25 
Data collected during egg laying study. 
26 
WEEVIL N° WEIGHT (mg) LONGEVITY No EGG MASSES NO EGG MASSES/DAY 
(days) 
9.0 41 20 0.49 
2 14 4 0.29 
3 7.5 33 13 0.39 
4 11.0 31 11 0.35 
5 6.2 37 15 0.41 
6 6.0 9 o. 11 
4.5 21 8 0.38 
8 7.8 16 3 o. 19 
9 8.4 9 3 0.33 
10 6.4 21 0.33 
11 9 3 0.33 
!2 11.3 9 o. 11 
13 3.6 27 8 0.30 
1!; S.,0 J/+ G .. 21 
5 5 ) 35 'O 0.29 
1::. 
;),3( 
17 c -, 17 0 ,,,, ! .) .~ .,;. 
rs 10. 2 19 10 0"53 
19 9.5 14 0.50 
20 9.0 25 9 0.36 
21 3.0 0 0 0.00 
22 7. 2 37 12 0.32 
23 14 3 0.21 
24 4.8 19 7 0.39 
25 6.8 41 20 0.49 
26 6.2 25 9 0.36 
27 10.4 9 4 0.44 
28 7.0 31 12 0.39 
29 7.2 19 9 0.47 
30 5.4 19 5 0.26 
31 6.5 27 10 0.37 
32 7.5 29 13 0.45 
33 4.0 23 6 0.26 
34 23 15 0.65 
35 16 5 0.31 
36 9,0 29 l,.l, 0,45 
37 tL8 14 0.36 
38 7. 1 9 0 o.oo 
39 10.5 31 11 0.35 
40 4.7 9 o. 11 
TABLE II 
27 
not show any appreciable difference between the number of 
eggs laid at night and the number of eggs laid during the 
day. Figure 11 shows a significant positive correlation 
between the dry weight of adults and the mean number of egg 
masses laid by each weevil per day. 
and 18 June 1984,, The data presented in Appendix II does 
Four adults were actually observed laying eggs. This 
process took a mean of 16 minutes (S.D. = 23.00). Egg 
collections were made morning and night on the 17 June 1984 
There was no significant relationship between days in 
captivity and the number of egg masses laid per week, days 
in captivity and number of eggs per mass or adult weight 
and number of eggs per mass. The adults generally stopped 
laying around a mean of 3.87 days before death (N = 23, 
S.D. = 2.40). 
Under these conditions the weevils lived for a maximum of 
41 days and a mean of 21.6 days (N = 36, S.D. = 10.4), on 
average these adults laid 1 egg mass every 3.21 days (N = 
40, S.D. = 1.95), and the mean number of eggs per mass was 
14,26 (N = 86, S.D. = 25.57). 
instar to the next was so small that it was not 
(a) The increase in head capsule width from one 
several factors: 
This could be due to absence of distinct groupings, 
frequency histograms of head capsule widths was due to the 
The inability to determine the number of instars from the 
DISCUSSION 
FIGURE 11. 
Linear regression of adult weevil dry 
weight vs mean number of egg masses 
laid per day. 
ADULT WEIGHT (mg) 
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It has been noted previously that the smaller instars would 
have passed through the sieve undetected and therefore 
would not be represented on the frequency histogram. A 
smaller aperture sieve could not have been used as it would 
There were great variations in the actual shape of weevil 
head capsules recorded as having the same width. This 
could be due to morphological differences or to some heads 
changing shape during storage in 70% alcohol. 
instar was encountered during the sample period. 
increased as time progressed indicating that more than one 
The modal measurments measurments on each sample date. 
Figures 2 to 4 showed the frequency of head capsule 
The head capsules were measured to an accuracy of 0,01 mm. 
It would seem unlikely that the inter-instar increase in 
width was less than this since larvae grew from 
approximately 0.8 mm to 6 - 7 mm when fully grown. 
(c) The sieve used in the field sampling was 
biased towacd tne targ-r 111stars. 
instars. 
(b) The increase in head capsule width between 
instars was smaller than the variation within 
detected by the measuring technique, 
30 
leaf material to be in very short supply in a pasture 
Adults which emerge during summer would find emergence. 
Records of the Western Australian Department of Agriculture 
showed that adult emergence varied between February and 
June from year to year. It would appear that different 
environmental conditions result in different times of 
was so, it would mean that provided appropriate 
environmental conditions existed, pupation could occur as 
early as January with less mortality caused by dehydration. 
This was supported by Figure 5 which showed that many 
larvae had left the roots and were prepupae by that time. 
If this as some environmental condition stimulates them. 
It is interesting to consider whether larvae, which have 
entered the prepupal phase are capable of pupating as soon 
During the prepupal stage the larvae form an earthen cell 
lined with glandular secretions presumably to reduce 
dehydration in the extremely dry soil. The reduction in 
mean wet weight of larvae during this period (mid-January 
to pupation) was probably because of dehydration and the 
consumption of fat reserves. The reduction in abundance 
may be attributed to mortality and, to some extent, 
pupation. 
have required much more vigorous shaking which could have 
damaged larvae. Laboratory rearing of larvae would seem to 
be the only accurate method of determining instar number. 
The larvae in the moist soil were unable to experiment. 
increasingly dehydrated throughout the course of the 6 week 
In fact, those larvae in dry soil became pupation. 
Soil moisture and cool temperatures were tested, in the 
stimulus for pupation experiment, to determine which one 
(if not both) induced pupation. Seiving of larvae for the 
stimulus for pupation experiment meant that the earthen 
cell into which they had ensconced themselves was 
destroyed. This disturbance may not have allowed any 
dehydration. 
pupation to occur sooner with less mortality by 
There would seem to be a selective advantage to weevils 
that have pupation stimulated by winter rains which would 
ensure a plentiful supply of food for the adults. A nearby 
irrigated stand of lucerne was sampled for small lucerne 
weevil larvae in November 1983 but very few were found. 
However, by May 1984 adult abundance was extremely high. 
It may be reasonable to suggest that irrigation had allowed 
ovaries. 
None of the adults rema1n1ng had any mature eggs in their 
situation. A property near Witchcliffe had a heavy 
infestation of Fullers rose weevil, Pantomorus cervinus, 
which emerged as adults in early March 1984 before any 
substantial rain. The pasture was made up almost entirely 
of kikuyu grass that was evidently unable to support the 
adults which suffered almost 100% mortality within 2 weeks 
31 
32 
The significant negative relationship for all transects 
taken on the east site (Figure 10) showed that larval 
abundance decreased rapidly beyond the immediate vicinity 
of the damaged area. This indicated the extremely 
Adult activity was affected by night temperature. Weevils 
would feed at night until the temperature dropped below 10 
C when large numbers returned to the leaf litter. 
been carried out during the day whe0 most ~eev1ls had 
concealed themselves amongst the leaf litter around the 
crown of the plant. A night collection of adult weevils 
for use in an insecticide trial resulted in a 100 fold 
increase over the number collected during that afternoon. 
At night adults were observed to be moving up the plant and 
feeding on leaf material making collection of large 
numbers. using a sweep net, a simple task. Had it been 
possible to carry out field sampling during the night, the 
sample size would have been much larger perhaps resulting 
in adult collections over a longer period. 
somewhat longer. This ~iscrepancy wa- cause S&Mpling had 
Although adults were collected from the field during a 4 
month period, the actual period of adult acti•. ~ay h~ 
control their osmotic balance and swelled to enormous 
proportions with 100% mortality. Even weevils which had 
actually begun to pupate were unable to mature when removed 
from the micro-environment created by the cell. 
Eggs would most likely be laid around the base of the plant 
because of the shortage of small crevices on the upper 
portion of the plant. Furthermore, any eggs laid on the 
stems or leaves would almost certainly have been found. 
studied in the hope of locating egg masses but none were 
found. The adults kept in captivity did not lay eggs 
unless the substrate provided had some very small crevices. 
Adults frequently probed with the ovipositor in an attempt 
to find a minute opening in which to lay, The tissue paper 
fans had to be completely unfolded to find egg masses as 
they were layed only in portions of the fan which had been 
tightly folded. 
Inf est,ed pl ants were c 1 ose 1 y diurnal laying response. 
The data contained in Appendix II did not suggest any 
possibly responsible for the inability to observe adults 
actually laying eggs. 
litter. The short time spent laying (1S minutesJ was 
during the day when the adults were amongst ths i~af 
laying occured a.t n1Jht in c o n j un c t i o n with f e ed ir«; u,_ 
It would have been interesting to determine whether egg 
localized nature of infestations and was probably due to 
the lack of vagility of the flightless adults. The use of 
farm machinery may be the most likely dispersal agent for 
this weevil. 
33 
The longevity of adult weevils can be estimated to be at 
least 6 weeks, based on the data in Table II and the period 
of adult activity shown in Figure 5. As the mean number of 
eggs laid per day was 0.33 then some 197 eggs could be 
smaller population in the following year. 
This could result in less egg production and a earlier). 
It is not unusual for large insects to be more fecund than 
small insects: A. taeniatulus is no exception (Figure 11). 
A possible result of this phenomenon is that adults would 
be considerably smaller following an unfavourable season 
for the larvae (e.g. the late break of the season discussed 
(b) Large numbers of eggs would have been held in 
the ovaries on commencment of the experiment 
because of the absence of a suitable substrate 
2 days beforehand. 
while in captivity, 
conditions to which the adults were subjected 
la.y·J_~:.(J o it.h ·C~f1e number Ia_~:ct on aubs e quer t. 
(a) The number laid during the first day was an 
accurate rep~esentation of the rate of egg 
The first day of the egg laying study resulted in a much 
larger collection of eggs than on subsequent days. This 
could be a result of two factors: 
34 
There was no mention in the literature of a biological 
control agent effective against the adult. Swain (1943) 
Spraying with contact insecticides at night may be more 
effective as most adults will be actively feeding on the 
upper portion of the plant and will not be protected from 
the spray. 
generally lay eggs to within a mean of 3.9 days of death (N 
= 23, S.D. 2.40). The economic implication of this is that 
it is never too late to spray if the the subsequent larval 
population is to be reduced. 
This study has shown that fecundity of adults does not 
taper off appreciably with age and that adults will 
past reference to damage attributabl8 to th2 adult. 
However, this much damage to 3 newly germinated less than 
3 weeks) subterranean clover plant is devastating. Growers 
should be wary of seeding paddocks with subterranean clover 
when adult small lucerne weevil are known to be present in 
large numbers. 
Economic implications 
Captive adults ate little more than 0.25 square cm of leaf 
mater i a 1 dur i. ng a 2 4 hour period, hence the abs e nc s of , ,v 
expected to be laid by a single adult in one season. This 




Some of the shortcomings of this life history study is the 
absence of data on the the length of time spent as pupae, 
longevity of adult weevils and gestation period of newly 
lucerne is ripped while the larvae are in the prepupal or 
pupal stage, many protective cells will be destroyed. Thus 
hopefully reducing pupation rate and the subsequent adult 
population. 
If the an alternative crop with a fibrous root system, 
Although the stimulus for pupat~on experiment failed to 
show the effect of either temperature or moisture on 
pupation, it did inspire a possible cultural control 
technique. One recommended control for this pest is to 
break its life cycle by ripping up the lucerne and planting 
insecticide during October - November may be effective 
against newly hatched larvae which have not yet burrowed to 
an appreciable depth. 
Spraying with a residual larvae actively feeding. 
systemic insecticides available which trar2l0cute ~1,tc 
roots in high enough concen~ret1on& tc be 0f[ec\1v~ 011 
As yet, there are no to poor penetration of chemicals. 
Treatment of soil borne larvae is not possible due adult. 
Chemical control of this weevil should be directed at the 
found the nematode parasite Neoplectana attacking small 
lucerne weevil larvae in the laboratory, 
36 
37 
Insecticide screening trials are presently being carried 
out by the Entomology Branch of the Western Australian 
season. 
A study of the stimulus required to induce pupation would 
be useful as it may allow the abundance of future adult 
pupulations to be predicted from larval abundance and 
environmental parameter values e.g. date of break of the 
will also enable assessment of incubation time, percentage 
hatch rate and changes in appearance during development of 
the egg, 
A considerable supply of small lucerne weevil eggs have 
been collected on the paper "fans" described earlier. 
These eggs will be used in an attempt to rear the weevil 
through its entire life cycle in the laboratory. This work 
method similar to that d e s c r i bed by uardy '1976) who 
investigated the biology of the pasture beetle Scitala 
sericans. 
larvae could have been reared in the 1~boratory using a 
After hatching th0 No01c.mber, the field durina July 
emerged adults. Furthermore, the number of instar stages 
was not determined despite collection of considerable data 
on head capsule width. To accurately assess these 
parameters it becomes necessary to rear the weevils through 
their entire life cycle in the laboratory. This could have 
been attempted if it had been possible to collect eggs from 
I am indebted to Dr .. ,.D, Majer or his supervision nJ.s 
project. Many thanks to P.L. Wilson who 
most of the collec ion trips, JG. Henson 
R.G. Thompson and B.C. Wykstra also assisted in _eld. 
Finally, I am most apprec1ati e of the guida11~ support 
· provided by Mr. A.N. Sproul and Mr. J.D Sandow of the 
Western Australian Department of Agriculture, 
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APPENDIX II 
Egg laying study raw data. 
42 
SLW = WEEVIL NUMBER 
WT WEIGHT (mg) 
D DEAD 
L ESCAPED 
SLW WT DATE 
N" (mg) 17 /6 18/6 19/6 26/6 1/7 3/7 4/7 6/7 8/7 10/7 12/7 14/7 16/7 18/7 20/7 22/7 24/7 26/7 28/7 
1 9.0 2 1 0 1 0 6 1 0 1 1 0 1 1 1 0 2 1 0 1 0 D 
2 - 1 0 1 0 0 2 L 
3 7.5 2 0 1 1 0 4 1 0 0 1 1 0 1 1 0 0 D 
4 11. 0 2 0 0 1 0 1 2 0 l 1 l 1 1 0 0 D 
5 6.2 1 0 1 0 1 4 l 0 0 1 1 0 2 l 0 1 1 0 D 
6 6.0 1 0 0 0 0 D 
7 4.5 I 0 0 0 1 3 1 1 1 0 D 
8 7.8 1 0 0 0 1 1 0 D 
9 8.4 1 0 0 1 I D 
10 6.4 1 0 0 0 11 3 1 0 1 0 D 
11 - 1 1 0 1 0 L 
12 11.3 1 0 0 0 0 D 
13 3.6 1 0 0 0 0 3 2 0 1 0 0 l 0 D 
14 5.0 1 0 0 0 0 2 D 
15 5.5 1 0 0 1 1 2 2 0 1 0 0 0 1 0 0 1 0 D 
16 - 1 0 1 0 0 3 D 
17 5.2 1 1 0 0 0 3 2 0 D 
18 10.2 1 1 0 1 0 4 2 0 1 D 
19 9.5 1 1 0 1 0 1, IJ 
20 9.0 1 0 0 1 0 2 1 0 2 0 1 1 lD 
21 3.0 0 D 
22 7.2 1 0 0 1 1 4 0 0 1 1 0 1 1 0 0 0 1 0 D 
23 - 1 1 0 0 0 1 L 
24 4.8 2 0 0 1 0 2 2 0 0 D 
25 6.8 1 0 1 0 1 3 2 0 1 0 1 1 2 2 1 1 1 1 0 1 D 
26 6.2 1 0 1 0 0 3 1 1 0 0 0 1 1D 
27 10.4 1 0 1 0 0 2D . 
28 7.0 1 0 0 1 0 5 1 1 1 0 1 0 0 1 0 D 
29 7. 2 1 0 1 0 1 3 2 1 0 D 
30 5.4 1 0 0 1 0 3 0 0 0 D 
31 6.5 1 1 0 0 0 3 2 1 0 1 0 0 1 lD 
32 7.5 1 0 1 1 0 (.:, 2 ') 1 l 0 0 2 0 D 
33 4.0 1 0 0 0 0 3 0 j 1 0 0 D 
34 - 1 1 0 l 1 4 2 2 1 " 2 L ,, 
35 - 1 0 1 i 0 l D 
36 9.0 1 0 1 0 1 J 2 2 'i 0 0 1 i 0 D 
37 8.8 1 0 0 1 0 3 D 
38 7. 1 0 0 0 0 0 D 
39 10.5 1 0 1 0 0 4 1 1 1 I 1 0 0 0 0 D 
40 4. 7 1 0 0 0 0 D 
